This paper discusses the biological relevance of the topology of octavo-lateralis sense organs in lower aquatic vertebrates. The sense organs of the octavo-lateralis system are arranged either as a dense cluster or as a dispersed set. The dense cluster is situated deep in the head, near the hind brain, and is mainly involved in the detection of uniform stimulus fields. It collects information about distant stimulus sources. The dispersed set is spread over the integument and meets the demands for the detection and interpretation of non-uniform stimulus fields, usually emitted by nearby stimulus sources. It is argued that both the stimulation of the semicircular canals by rotation and the stimulation of the dispersed ampullary electroreceptors in uniform stimulus fields present paradoxes that nevertheless fit this general view.
INTRODUCTION
system of fishes and aquatic amphibia is a family of ontogenetically related sensory systems it offers an opportunity to overstep the bounds imposed by the stimulus modalities, and to look for properties and specializations at the "family" level. A common element is e.g. the hair cell, found in all components of the system except for the electroreceptors of teleosts. The supporting cells and the architecture of the sense organs, however, make the various members of the octavo-lateralis family respond selectively to different stimuli which we know under the names gravity, pressure, vibration, linear and angular acceleration, rotation, electric currents, electric potential differences, sound, magnetism, and even the ion composition of the water and temperature.
These receptive functions are partly concentrated in the inner ear and partly in the superficial lateralis system. The discussion about the biological significance of these octavolateralis components often yields conflicting opinions, like the different opinions on the role of the lateral line in hearing (DIJKGRAAF, 1963 (DIJKGRAAF, , 1964 PUMPHREY, 1950 ; VAN BERGEIJK, 1964 , 1967 HARRIS & VAN BERGEIJK, 1962; SAND, 1981; SCHUIJF & BUWALDA, 1980) . We think that taking into account the topology of the octavo-lateralis receptors may give additional information which can reduce the uncertainty about the biologically adequate stimuli. It is the aim of the present paper to bring to attention the biological significance of a particular feature of the octavo-lateralis system, the clustering and the dispersion of the sensory receptors. In the following we will denote the octavo-lateralis components by the term "percepton".
Percepton refers to the whole neural circuitry, from sense organs up to brain, involved in the formation of internal images of the outer world. Perception is not to be confused with the earlier defined decision machines called "perceptRons" (MINSKY & PAPERT, 1969) . By introducing the term "percepton" we want to stress the need for psychophysical methods in the study of animal perception and sensation, as well as their indispensability for the interpretation of electrophysiologial data.
RESULTS
The Octaao-Lateralis Percepton (OLP): Ontogenetic Perspective
In this paragraph we will discuss briefly the two main features of the OLP leading to the differentiation into an inner ear and a lateralis part: invagination and nerve growth (stretching). The normal tables of Xenopus laeais (NIEUWKOOP & FABER, 1956 ) tell us how from stage 21 1 on the dorso-lateral neural placode differentiates into the otic vesicle and a superficial placode. The process of invagination continues after the formation of the otic vesicle and results eventually in a rather complex cluster of invaginations, the inner ear. All sensory parts of the inner ear make contact with the nervus VIII, which has given the inner ear it present name: the octavus percepton.
The components of the inner ear are situated closely to the hind brain and generally the
